A Claisen-Schimidt condensation of 2-hydroxyacetophenones 1a-f with an aldehyde 2 yielded a series of compounds 3a-f. Compounds 3a-f were transformed into series of substituted chromones 4a-f, pyrazolines 5a-f and aurones 6a-f on treatment with DMSO/ I 2 , NH 2 NH 2 / EtOH and Hg(OAc) 2 / pyridine respectively. All these novel compounds were characterized by spectral techniques. All the compounds were screened for their antibacterial potential.
INTRODUCTION
Although the progress of science is rapid, the treatment of infectious diseases is still a major challenge for scientific world. This is mainly because of the increasing microbial infections and mutations occurring in microbial strains which make them resistant to many of the current therapeutic agents. The main approach to overcome this problem is designing and developing efficient drug molecules. In search of new pharmaceuticals various heterocycles have been investigated for their antimicrobial potential. Recent literature survey showed that azoles especially fluorinated one are dominating in this field. Among the various azoles
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www.orientjchem.org pyrazoles, N-substituted pyrazoles and other heterocycles with pyrazole moiety have emerged as potential bioactive compounds [1] [2] [3] [4] .
Thiazoles are another important members of azole family known for their various biological properties such as antioxidant 5 , antimicrobial [6] [7] [8] , anticancer 9 and analgesic 10 etc. More recently it has been shown that thiazole containing pyrazoles have proved their potential as antimicrobial 11, 12 agents. Chalcones are open chain flavonoids widely distributed in plants and are known to possess diverse biological properties like antimicrobial 13 , antitubercular 14, 15 , antioxidant 15 and antitumor 16 . More recently pyrazolyl chalcones have been studied for antioxidant 17 , antimicrobial 17, 18 , DNA gyrase inhibitor 18, 19 , antitumor 20 and antiinflammatory 21, 22 properties.
Besides medicinal applications chalcones have a valuable place in the synthetic organic chemistry. These can serve as a key synthon for various heterocycles like flavones, pyrazolines and aurones. Flavones are known for their antimicrobial 23 , antiviral 24 , anticancer 25 and antiinflammatory 26 properties. Literature data also revealed that chromones substituted with pyrazole nucleus exhibit antimicrobial 27, 28 activities.
Pyrazolines are interesting five membered heterocyclic compounds which are associated with varied bioactivities 29, 30 . Recently pyrazole and thiazole based pyrazolines have emerged as an attractive lead compounds in drug development due to their antimicrobial activity profile [31] [32] [33] [34] .
Aurones are less studied flavonoids and can be developed into a potential class of bioactive compounds. These have been reported to possess antimicrobial 35 , antioxidant 36, 37 , anticancer 38 and anti-inflammatory 39 activities.
Introduction of fluorine in heterocycles is an attractive strategy in developing potential therapeutics. High electronegativity and small size of fluorine can offer noticeable changes in bioactivities of a molecule. Much of the current research is concentrated towards fluorinated compounds due to their broad bioactivity spectrum [40] [41] [42] [43] .
In focus of this literature survey we have synthesized fluorine containing thiazolyl pyrazole based heterocycles.
EXPERIMENTAL
The melting points were determined by open capillary method and are uncorrected. IR spectra were recorded in KBr on IRAffinity-1 Fourier transform infrared spectrophotometer (Shimadzu). 1 H NMR spectra were recorded on Bruker Avance II 400 MHz NMR spectrometer using TMS as an internal standard and DMSO-d 6 as a solvent. The mass spectra were recorded on HP 1100 LC/MSD instrument. A mixture of 2-hydroxyacetophenone 1 (0.02 mol) and aldehyde 2 was dissolved in 30 mL of ethanol and 15 mL of 50% KOH solution. The reaction mixture was stirred at room temperature for 48 h. The progress of the reaction was monitored by TLC. After completion of the reaction, the contents were poured over crushed ice with acetic acid. The solid product thus obtained was filtered and crystallized from ethanol to get compound 3a-f. Spectral data of 3a-f compounds is given below. 
1-(2-
Hydroxyphenyl
1-(3-Chloro-6-hydroxy-2,4-dimethylphenyl)-3-[3-(2,4-dimethyl-thiazol-5-yl)-1-(4-fluoro-phenyl)-1H-pyrazol-4-yl]-propenone

-[ -( 2 , 4 -D i m e t h y l -t h i a z o l -5 -y l ) -1 -( 4 -fluorophenyl)-1H-pyrazol-4-yl]-1-(2-hydroxy-5-methylphenyl)-propenone
2-[3-(2,4-Dimethyl-1,3-thiazol-5-yl)-1-(4-fluorophenyl)-1H-pyrazol-4-yl]-4H-chromen-4-one 4a-f
Chalcone 3 (0.001 mol) was dissolved in 15 mL of DMSO containing catalytic amount of iodine. The contents were heated at 140 o C for 2.5 hrs and left overnight undisturbed. The reaction mixture was poured over crushed ice and separated solid product 4 was filtered, washed with cold water followed by 10% Sodium thiosulphate solution and again with cold water. Product was crystallized from ethanol. Spectral data of compounds 4a-f is given below. 3-(2,4-Dimethyl-thiazol-5-yl)-1-(4-fluorophenyl) 
6-Chloro-2-[3-(2,4-dimethyl-thiazol-5-yl)-1-(4-fluorophenyl)-1H-pyrazol-4-yl]-7-methylchromen-4-one
2-[
2-[3'-(2,4-Dimethyl-thiazol-5-yl)-1'-(4-florophenyl)-3,4-dihydro-2H,1'H-[3,4']bipyrazolyl-5-yl]-phenol 5a-f
The compound 3 (0.001 mol) was dissolved in ethanol (15 mL) containing (1 mL) hydrazine hydrate. The resulting reaction mixture was refluxed for 4 h. To the same reaction mixture glacial acetic acid (2 mL) was added and heating was continued further for 4 h. The reaction is monitored by TLC. After completion of reaction the contents were cooled to room temperature and poured over crushed ice. The solid product 5 thus obtained was filtered, and crystallized from ethanol to get pure products. Spectral data of compounds 5a-f is given below. 
4-Chloro-2-[3'-(2,4-dimethyl-thiazol-5-yl)-1'-(4-
2,4-Dichloro-6-[3'-(2,4-dimethyl-thiazol-5-yl)-1'-(4-florophenyl)-3,4-dihydro-2H,1'H-[3,4']bipyrazolyl-5-yl]-phenol
4-Chloro-2-[3'-(2,4-dimethyl-thiazol-5-yl)-1'-(4-florophenyl)-3,4-dihydro-2H,1'H-[3,4']bipyrazolyl-5-yl]-3,5-dimethyl-phenol
2-[3-(2,4-Dimethylthiazol-5-yl)-1-(4-fluorophenyl)-1H-pyrazol-4-methylene]-benzofuran-3-one 6a-f
A mixture of chalcone 3 (0.001 mol) and mercuric acetate (0.001 mol) was dissolved in 10 mL dry pyridine. The reaction mixture was refluxed for 4-5 h. The reaction was monitored by TLC. The reaction mixture was cooled to room temperature and poured over crushed ice and neutralized with conc. HCl. The solid product 6 was filtered and crystallized from glacial acetic acid. Spectral data of synthesized compounds 6a-f is given below. -2-[3-(2.4-dimethyl-thiazol-5-yl)-1-(4-fluoro-phenyl)-1H-pyrazol-4 -2-[3-(2.4-dimethyl-thiazol-5-yl)-1-(4-fluoro-phenyl)-1H-pyrazol-4 
5-Chloro
RESULTS AND DISCUSSION
Synthesis of starting compounds 3a-f was carried out by known literature method as shown in scheme 1 and used as starting material for target compounds. The IR spectrum of compound 3b showed the bands at 1637 and 1562 cm -1 for conjugated C=O and C=C bonds respectively. The 1 H NMR spectrum of this compound showed a singlet at  13.19 which shows the presence of O-H proton. The signal at  9.45 shows the presence of pyrazole ring proton. Compounds 3a-f on refluxing in DMSO containing catalytic amount of iodine were cyclized to chromones 4a-f having hetero substituent at 2-position. The IR spectrum of compound 4b showed a band at 1669, 1651 and 1608 cm -1 corresponding to C=O, aliphatic C=C and aromatic C=C bonds respectively. Formation of chromones is well explained by H band at 3336 cm -1 and absence of band in carbonyl region supports the formation of pyrazolines ring. The 1 H NMR spectrum showed the multiplets at 3.19, 3.65 confirm the presence of diastereotopic methylene protons in pyrazoline ring while triplet at 4.91 is due to methane proton of pyrazolines ring. Compounds 3a-f were cyclized to 2-[3-(2,4-dimethylthiazol-5-yl)-1-(4-fluorophenyl)-1H-pyrazol-4-methylene]-benzofuran-3-one 6a-f with mercuric acetate in dry pyridine. The IR spectrum of compound 6b exhibited a band at 1707 cm -1 which shows the presence of conjugated carbonyl group in a strained five membered ring. The 1 H NMR spectrum of 6b showed the singlet at 6.83 corresponding to a olefinic proton in a ,-unsaturated enone system. Absence of O-H proton peak also supports the formation of the compounds 6a-f. The formation of all the newly synthesized compounds is confirmed by mass spectrometry also.
Antimicrobial activity
The antimicrobial activity of synthesized compounds was determined in vitro against four bacterial strains. For this study, the test cultures of bacterial strains Escherichia coli, Salmonella typhi, Bacillus subtilis and Staphylococcus aureus were maintained in nutrient agar slants at 37°C. The antbacterial activity of compounds against test bacteria was determined by agar well diffusion method using standard antibiotic ciprofloxacin as positive control and DMSO as negative control. All the experiments were performed in triplicate. The results of this investigation showed that compounds 3a-f and 4a-f are inactive against all the test organisms at 100 µg/mL concentration.
